Abstract. Worldwide semi-conductor market has been growing from long time ago. Manufacturing lines of semi-conductors needs to handle several kinds of toxic gases. Especially, they have to be significantly accurately controlled in real time. This kind of toxic gas control system consists of many different kinds of part, for example, fittings, valves, tubes, filters and regulators. These parts obviously have to be precisely manufactured as well as corrosion resistant because they have to keep on controlling high pressure gases without any leakage. For this, surface machining and hardening technologies of metal block and metal gasket have to be studied. This study unfortunately depends upon various factors, for example, geometric shapes, part materials, surface hardening method and gas pressures. This study presented in the paper strongly concerned on a series of simulation processes about the differences between inlet and outlet pressures under considering several different fluid velocities, tube diameters, V-angles. In fact, it can be expected that this study will very helpful to determine important design factors as well as precisely manufacture these parts. For this, "Fluent" was used and simulation results were analyzed.
Introduction
Nowadays semi-conductors have been developed as many different kinds and their market has been growing from long time ago. To produce these, special production processes must be accomplished and must handle some toxic gases. Sometimes, these toxic gases could cause some severe accidents because of their leakage and some people could be die. Therefore, manufacturing lines of semi-conductors needs to very carefully handle these toxic gases. Especially, they have to be accurately controlled by different many factors in real time. This kind of toxic gas control system consists of many different kinds of part, for example, fittings, valves, tubes, filters and regulators. These parts obviously have to be precisely manufactured as well as corrosion resistant because they have to keep on controlling high pressure gases without any leakage. For this, surface machining and hardening technologies of metal block and metal gasket have to be studied [1] . For this, EP (Electro-Polishing) process and plasma surface treatment were taken into account when being actually produced. However, toxic gas fluid channel must be well-designed before actual producing these because corrosion phenomenon will be different according to designed gas fluid channel. This study unfortunately depends upon various factors, for example, geometric shapes, part materials, surface hardening method and gas pressures. This study presented in the paper strongly concerned on a series of simulation processes about the differences between inlet and outlet pressures under considering several different fluid velocities, tube diameters, V-angles. Therefore, a certain simulation study must be required and very important before designing and producing them. In fact, it can be expected that this study will very helpful to determine important design factors as well as precisely manufacture these parts. On the basis of this simulation study and its results, it could be possible to obtain basic ideas to design other parts of many slightly different models. For this, "Fluent" was used and simulation results were analyzed. Finally, basic design methodology was proposed in this paper.
Fundamental of Fluid Mechanics Theory
Turbulent fluid of pipes or channels is very important phenomenon and many researchers have been studied by using numerical analysis method as well as experimental method [2, 3] . General characteristics of pipe fluid flux is that fully developed flow exists at the entrance region. The entrance region presents the region near place where fluid enters inside pipe, and fully developed flow appears just inside the entrance. Velocity distribution inside the pipes or channels generally depends upon weather laminar flow or turbulent flow at the entrance region. Entrance length can be described as following equations. Eq.1 presents the case of laminar flow and Eq.2 presents the case of turbulent flow.
ℓe/D=0.06Re (1) ℓe/D=4.4(Re) 1/6 (2) Therefore, in order to correct V-block modeling, Re (Reynolds number) must be obtained and the entrance length according to this obtained Re must be obtained, and then V-block modeling data must be corrected according to these obtained data. The coefficient of viscosity of fluid inside fluid control system is 1.6610
-5 kg/ms and the density is 1.138kg/m 3 . If these values were used to calculate with diameter and volume, Re>4000 was obtained. Therefore, it can be assumed that all flows are turbulent. This table shows calculated results. 
Design of V-Block
Firstly, V-Block, basic part of fluid control system, was designed as usual shapes. NX was used for modeling and a 301520mm (X, Y, Z) rectangular shape was considered. The interval between inlet and outlet of V-Block was 10mm and 14mm. These values were possible interval values when being actually machined and produced because this V-Block is significantly small. Figure 1 shows designed V-Blocks. The left side of Figure 1 shows 10mm interval V-Block and the right side of Figure 1 shows 14mm interval V-Block Table 2 shows various diameters, angles and pressures inside the range which can be actually produced. On the basis of these selected specification, the simulation processes was conducted with 10L/min and 50L/min as flow rate values. K-epsilon was considered as viscous model, turbulence was considered as boundary condition and 5% was considered as turbulence intensity. As result, outlet pressures could be simulated according to given inlet pressures. 1,000 times was considered as number of iterations. Fluent was used as simulation software. Figure 2 shows simulation results consider fundamental of fluid mechanics theory. Figure 3 shows convergence about simulation results of flow for 50L/min, 75. Figure 4 shows divergence about simulation results of flow for 50L/min, 65. Table 3 , 4 shows simulation results. When flow rate was 50L/min and the interval between holes was 10mm, the convergence appeared with 75 but the divergence appeared with 65 and 70. When flow rate was 50L/min and the interval between holes was 14mm, the convergence appeared with 70 and 74 but the divergence appeared with 66. When all other conditions were taken into account, the convergence appeared with all intervals. Based on these results, it could be possible to determine suitable values of angles, diameters and flow rate.
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